In our days, tuberculosis, whet ever its localization, became a curable disease. The cornerstone is a 6 month course of isoniazid, rifampicine and pyrazinamide. All of the three first line antituberculosis drugs may induce hepatic damage which may have negative consequences for treatment outcome. Several risk factors were associated with the development of antituberculosis-drug-induced hepatotoxicity (ATDH). A retrospective study was conducted from July 2014 to March 2015 regarding all therapeutic drug-monitoring requests sent to the Laboratory of Poison Control and Pharmacovigilance Centre of Morocco. 142 patients diagnosed with active tuberculosis were included in study. Plasma peak levels of isoniazid, rifampicin and pyrazinamide were analyzed in plasma samples after 2 to 3 hours of administration of anti-tuberculosis treatment. Logistic regression was used to identify the ATDH risk factors. The incidence of ATDH was found 24.6% (35 patients out of 142). Intergroup differences in the plasma levels were statistically significant for isoniazid (p=0.036). ATDH was found to be associated with combined form of anti-TB drugs (p=0.002, COR=13.1, AOR= 13.5) and plasma concentration of INH superior to 2mg/l (p=0.045, COR=1.3, AOR= 1.4).age, gender, alcohol intake and smoking status were not significantly associated with ATDH. The finding of 24.6% incidence of hepatotoxicity is extremely high. Many factors can be associated with the development of ATDH such as genetic factors, combined forms of treatment and plasma peak levels.
Introduction
Tuberculosis (TB) remains a global major health Problem, especially in developing countries. Since 1993, World Health Organization (WHO) has declared TB as a public health emergency [1] . In 2014, there was an estimated 9.6 million new cases reported to WHO and 1.5 deaths around the world [2] . In Morocco, TB remains the leading cause of serious illness with an estimated incidence of 106 (97-105) per 100000 in 2014 [3] . Recommended standard treatment includes a combination of isoniazid (INH), rifampicin (RIP), pyrazinamide (PZA) and éthambutol (EMB) for 6-9 months [4] [5] [6] . Although this treatment regimen has been highly effective, treatment-related adverse effects including hepatotoxicity, skin reactions, gastrointestinal and neurological disorders account for significant morbidity leading to reduced effectiveness of therapy [1, 7, 8] . Hepatotoxicity is the most important and serious one [7, 9, 10] . It may result from the direct toxicity of the primary compound, a metabolite, or from an immunologically mediated response [11] . Antituberculosis drug-induced hepatotoxicity (ATDH) causes substantial morbidity and mortality and diminishes treatment effectiveness. There are many factors that contribute to the development of ATDH, which are advanced age, female sex, slow acetylor status, malnutrition, HIV infection and preexistant liver disease [1, 7, 10, 11] . Therapeutic drug monitoring (TDM) allows the clinician to make informed decisions in cases to avoid treatment failures or prevent the occurrence of adverse events. The relationship between ATDH and plasma drug levels has not been demonstrated. There are few reports on the correlation between basal plasma drugs levels and ATDH. The objective of this study was to identify ATDH specific risk factors in moroccan population and to evaluate the association between the basal plasma levels and the development of ATDH. 
Methods

Study design and patients
Anti-TB drugs therapeutic drug monitoring in the CAPM-LAB
The sampling is performed after 2 weeks of the beginning of the treatment because of the expected steady-state in the pharmacokinetics of when of the first line TB drugs. A blood sample was taken 2 to 3 hours after anti-TB drug intake on an empty stomach to estimate the peak plasma concentration (Table 1) . Plasma was then separated by centrifugation and frozen to -20°C.
High performance liquid chromatography (HPLC) results were available within 24 hours of receipt of specimen and reported in reference to the expected µg/mL range (Table 1) . These ranges represent the normal concentrations that can be expected after the standard doses of TB drugs.
Data analysis
The results are shown as averages, median or frequency of patients with a given characteristic. The statistical tests used in this analysis are: Chi-square test, fisher's exact test and student's t test. The chosen significance level was p <0.05. Univariate logistic regression was performed on all clinical and baseline TDM parameters.
Multivariate logistic regression was done to all significant (p <0.20) parameters to calculate adjusted odds ratio.
Risk factors
Studied risk factors were: age>35 years, female sex, smoking status, alcoholism, cannabis consumption, HIV positive, malnutrition, renal failure, form of TB, hepatitis B virus positive, combined form of anti-TB drugs and plasma concentration of INH, RIF and PZA [1, 7, [10] [11] [12] [13] [14] .
Results
During the study period, 142 active TB cases were on treatment.
The mean age for patients in the study was 42.6±17.7 years and 59 (41.5%) were women with sex ratio (M/F) of 1.4. The most representative age groups were adults (83.8%), old people (13.4%) and adolescents (2.8%). The active pulmonary TB diagnosis was bacteriologically and clinically confirmed in 116 cases (81.7%). HIV and HBV co-infection were detected respectively in 11(7.7%) and 5(3.5%) patients. 15(10.6%) had history of cannabis use, 14(9.9%) of alcoholism and 56(39.4%) were smokers. Patients' characteristics results are summarized in After the confirmation of ATDH, all anti-TB drugs were stopped until normalization of liver function tests (18 (11-30) days). Then there were re-administered, with permanent control of the patient´s condition. When we compared the plasma anti-TB drugs concentration between the two groups (with and without ATDH), no significant differences in the RIF and PZA plasma levels were observed (respectively p= 0.885 and p= 0.309). There was a significant difference between the two groups in the levels of plasma concentrations of INH with p= 0.036 (Table 4) (Table 5 ).
Discussion
Hepatotoxicity is the most common adverse reaction of anti-TB treatment that leads to interruption of therapy. The exact mechanism of ATDH is not well defined but is due to toxic The analysis of our study showed the incidence of ATDH to be 24.6% with 40% of the events in the first 15 days of treatment.
This incidence is almost similar to previous reports of study in Iran 
Conclusion
The incidence of ATDH is high in our population which causes many problems as drug resistance and therapeutic failure. We should take into account this high incidence of ATDH in our population probably caused by the combined form of anti-TB drugs and slow acetylors status of majority of Moroccans. It is also very important to study the molecular mechanisms of ATDH and predisposing risk factors.
What is known about this topic
 Hepatotoxicity is one of the most frequent adverse events induced by anti-tuberculosis drugs;
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